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(57)  Method for freezing a food product, character-
ized in that it at least consists in providing the food prod-
uct (1) to be frozen in a container (5); providing plate-
shaped cooling elements (6) in the container (5), such
before or after providing the food product; deep freezing
of the food product (1); and the removal of the plate-
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Method for freezing a food product and device for the realization of this method

shaped cooling elements (6); whereby cooling elements
(6) are applied which, during freezing, leave connec-
tions (7) in the container (5) between the different spac-
es (4) present between the cooling elements (6), in such
a manner that after the removal of the cooling elements
(6), a single frozen whole is obtained.
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Description

[0001] This invention relates to a method for freezing,
more particularly deep freezing, of a food product, as
well as to a device for the realization of this method.
[0002] In particular, the invention is intended for freez-
ing of food products which can be brought together in
bulk to a single mass, more particularly, products which,
in non-frozen condition, either are liquid or movable. In
the latter case, viscous, paste-like or minced products
or similar are intended which either are diluted or not.
This may also be products consisting of pieces or
chunks, either or not in a liquid substance.

[0003] In first instance, the invention is intended for
freezing meat products, but, more in general, it may also
be applied with other food products.

[0004] For the freezing of meat products, it is known
that devices can be applied consisting of a series of
plate-shaped cooling elements, whereby each cooling
element is provided with a bottom part fixedly connected
thereto and wall parts fixedly connected therewith, in
such a manner that, by placing the plate-shaped cooling
elements next to each other, cooling spaces are created
between the plate-shaped cooling elements. The meat
product to be frozen is provided in these cooling spaces
by pouring it between the plate-shaped cooling ele-
ments.

[0005] Inthesedevices, separate slice-shapedfrozen
portions are obtained after freezing.

[0006] A disadvantage of this known technique con-
sists in that the further treatment of the frozen product
is rather cumbersome, in the first place, as separate por-
tions are obtained which, thus, require a separate fur-
ther treatment. More particularly, each portion has to be
packaged separately. Moreover, to this aim a relative
large amount of wrapping material is necessary.
[0007] A similarprocedure is known from DE 821.647,
whereby also completely separate portions are ob-
tained, with the same disadvantages as described here-
tofore.

[0008] From BE 1.000.657 and US 3.220.856, meth-
ods are known for forming frozen products, whereby the
products are provided in a holder or package which
holder or package is provided with indentations. During
freezing, the holder or package is surrounded by a cool-
ing fluid, whereby the indentations allow for the cold to
penetrate rapidly into the entire product. Such tech-
niques are only appropriate for small consumer-directed
quantities and are not appropriate for larger quantities,
as in this case the indentations have to be too large and
an insufficient cooling effect at the deepest point of the
indentations is obtained. Moreover, these known tech-
niques do not allow for providing a packaging film pre-
viously in the holder, as the profiled bottom is not suited
for that.

[0009] The invention aims at a method for freezing
food products which is improved in respect to the exist-
ing techniques and is particularly suitable for freezing
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large quantities of food product.

[0010] More particularly, it aims at a method whereby
a frozen product is obtained which is better suited for
further treatment and for transport than this is the case
with the known procedure.

[0011] In particular, it aims at a method whereby one
or more of the aforementioned disadvantages are ex-
cluded.

[0012] Tothis aim, the invention provides in a method
for freezing a food product, with the characteristic that
it at least consists in providing the food product to be
frozen in a container; providing plate-shaped cooling el-
ements in the container, such before or after providing
the food product; deep freezing of the food product; and
the removal of the plate-shaped cooling elements;
whereby cooling elements are applied which, during
freezing, leave connections in the container between
the different spaces present between the cooling ele-
ments, in such a manner that after the removal of the
cooling elements, a single frozen whole is obtained.
[0013] The aforementioned connections preferably
are realized by positioning the cooling elements during
freezing up to a distance above the bottom of the con-
tainer and/or by applying cooling elements which are
less wide than the container, as a result of which con-
nections are formed at the side edges.

[0014] By providing for that, according to the inven-
tion, a one-piece frozen whole is obtained, it is excluded
that separate portions are formed and such portions
consequently have to be treated separately, more par-
ticularly, have to be packed separately.

[0015] Furthermore, the invention has as an advan-
tage that, on one hand, a whole is obtained but, on the
other hand, it is still easy, for example, for an end user,
to break away portions of the end product.

[0016] It is noted that, according to the invention,
plate-shaped cooling elements are provided in the con-
tainer, thus, elements not forming part of the container
itself, as a result of which the procedure concerned is
no longer comparable in any respect to the techniques
described in the aforementioned BE 1.000.657 and US
3.220.856.

[0017] The invention also relates to a device for the
realization of the aforementioned method, with the char-
acteristic that it at least consists of a container and a
series of plate-shaped cooling elements which can be
provided in the container, whereby means are provided
which, along one or more edges of the cooling elements,
in the condition in which they are in the container, leave
connections between the spaces present in between the
cooling elements.

[0018] Preferably, the aforementioned means are
formed by a mutual dimensioning of the container and
the cooling elements, whereby this dimensioningis such
that in the condition in which the cooling elements are
provided in the container, a distance is present between
one or more edges of the cooling elements and the wall
of the container, either the bottom of the container, or
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the side walls of the container, or both.

[0019] W.ith the intention of better showing the char-
acteristics of the invention, hereafter, by way of example
without any limitating character, a preferred form of em-
bodiment is described, with reference to the accompa-
nying drawings, wherein:

figure 1 schematically represents the known meth-
od for freezing meat;

figures 2 and 3 schematically in two steps represent
the method of the present invention;

figure 4 schematically represents a cross-section
according to line IV-1V in figure 2;

figure 5 represents a device according to the inven-
tion;

figures 6 and 7 represent views according to arrows
F6 and F7 in figure 5;

figure 8 represents a cross-section according to
lines VIII-VIII in figure 5;

figure 9 at another scale represents a cross-section
according to lines IX-1X in figure 8;

figure 10 in a top view represents a practical form
of embodiment of the device according to the inven-
tion;

figure 11 represents the device from figure 10 in
side elevational view;

figure 12 represents a variant of the device of figure
11.

[0020] As representedinfigure 1, it is known for freez-
ing of food products 1, more particularly meat products,
to apply devices which consist of a series of plate-
shaped cooling elements 2, whereby each cooling ele-
ment 2 is provided with a wall part 3 fixedly connected
thereto, formed of a bottom portion and two side wall
portions, in such a manner that, by positioning the cool-
ing elements 2 adjacent to each other, cooling spaces
4 are created between the plate-shaped cooling ele-
ments 2. Hereby, the cooling elements 2 and the wall
parts 3, so to say, form mould parts.

[0021] As represented, the food product 1 is provided
between the cooling elements 2.

[0022] Once the food product 1 is deep frozen, it is
removed from in between the cooling elements 2. It is
clear that then separate portions are obtained, the di-
mensions of which are determined by the spaces 4
which are present between the different cooling ele-
ments 2.

[0023] Itis also clear that the portions which are to be
obtained show the disadvantage that the further treat-
ment is complicated.

[0024] Accordingto the present invention, this is rem-
edied by making use, as represented in figure 2, of a
container 5 and of cooling elements 6, more particularly
plate-shaped cooling elements 6, which are provided in
the container 5 in such a manner and/or are designed
in such a manner that, during freezing, connections 7
are left between the different spaces 4 present between

10

15

20

25

30

35

40

45

50

55

the cooling elements 6. As a result thereof, it is obtained
that, after the food product 1 has been deep frozen, the
cooling elements 6 have been removed from the food
product 1 and the food product 1 has been removed
from the container 5, as represented in figure 4, a one-
piece frozen whole of food product 1 is obtained.
[0025] Inthe example of figure 2, the aforementioned
connections 7 are realized by positioning the cooling el-
ements 6 with their lower edge 8 at a distance D above
the bottom 9 of the container 5 during freezing. The ob-
tained frozen food product 1, thus, as visible in figure 3,
consists of portions which in this case are not separated
from each other but, at their bottom side, are connected
to a whole by means of frozen food product 1.

[0026] According to the invention, the food product 1
subsequently is also packaged as a whole. According
to figures 2 and 3, this is realized by providing, prior to
the provision of the food product 1 in the container 5, a
packaging film 10 or another packing means in the con-
tainer 5 and taking the frozen food product 1 finally to-
gether with the packaging film 10 out of the container 5.
It then suffices to wrap the packaging film 10 around the
frozen food product 1, or to do something similar, and
to close it.

[0027] ltisclearthat, in orderto free the plate-shaped
cooling elements 6 from the frozen food product 1, there
may be provided in a known manner in a short-termed
heating by means of the cooling elements 6.

[0028] Figure 4 shows that the aforementioned con-
nections 7 can also be realized alongside the lateral
edges of the cooling elements 6. In other words, this
means that between the lateral edges of the cooling el-
ements 6 and the side wall of the container 5, a free
space D1 is kept of, for example, 1 to 3cm.

[0029] Itis clear that it is also possible to work exclu-
sively with connections 7 at the location of the bottom,
as well as with connections 7 which are exclusively sit-
uated at the side walls of the container 5.

[0030] It is noted that the connections 7 which are re-
alized at the underside can be brought about in two man-
ners. According to a first possibility, the cooling ele-
ments 6 are positioned at a well-defined distance D
above the bottom 9, as it has already been described
heretofore. According to another possibility, these con-
nections 7 are realized by first providing the food product
in the container 5 and subsequently lowering the cooling
elements 6 into it. In this manner, always a thin film of
food product will remain present between the bottom
edge of the cooling elements 6 and the bottom 9, which,
after freezing, forms the intended connection 7. It is not-
ed that during the freezing process, the cooling ele-
ments 6 are automatically pushed upward by the food
product 1, as a result of which at the place where origi-
nally only a thin film of food product 1 has been present,
a thicker connection is formed automatically.

[0031] |In figures 5 to 7, a practical form of embodi-
ment of a device 11 according to the invention is repre-
sented in a somewhat schematized manner.
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[0032] Besides the already mentioned container 5
and the plate-shaped cooling elements 6, the device 11
comprises means which provide for that the cooling el-
ements 6, in the condition in which they are in the con-
tainer 5, are situated with their lower edge 8 at a distance
above the bottom 9 of the container 4 and/or are situated
with their lateral edges at a distance from the lateral
walls of the container 5. These means consist of a con-
struction 12 which allows a mutual vertical displacement
of the container 5 and the plate-shaped cooling ele-
ments 6 between, on one hand, a position whereby the
cooling elements 6 are situated above and completely
outside the container 5 and, on the other hand, a posi-
tion whereby the cooling elements 9 are situated sub-
stantially within the container 5 but, as aforementioned,
with their lower edge 8 at a distance D above the bottom
9 of the container 5.

[0033] The lateraldistance is obtained in that the cool-
ing elements 6, in the width of the container 5, are di-
mensioned distinctly smaller than the width of the con-
tainer 5 itself, as already explained in the aforegoing
with reference to figure 4.

[0034] The construction 12 is constructed of a frame
13 which is composed of feet 14 and a superstructure
15 carried thereof, at which the plate-shaped cooling el-
ements 6 are suspended. The cooling elements 6 are
supplied with cooling liquid by means of a circulation cir-
cuit with supply conduits 16-17 and return conduits
18-19, whereby the conduits 17 and 18 thereof form
constructive parts of the superstructure 15.

[0035] Furthermore, the construction 12 comprises
conduits 20-21 for the positioning of the container 5, in
such a manner that the latter can be placed precisely
under the cooling elements 6.

[0036] Finally, the construction 12 comprises a dis-
placement mechanism in order to provide for the actual
mutual displacement between the container 5 and the
cooling elements 6. This displacement mechanism con-
sists of supports 22 and 23 which, in the represented
example, cooperate with the guides 20 and 21. These
supports 22 and 23 can be moved up and down by
means of not represented driving means. Hereby, the
guides 20 and 21 engage under the edge 24 of the con-
tainer 5, as a result of which this latter can be moved
along up and down.

[0037] The functioning of the device 11 of figures 5 to
7 is as follows. First, a container 5, filled with food prod-
uct 1, is provided under the cooling elements 6. This ei-
ther can take place by placing a filled container 5 be-
tween the guides 20 and 21, for example, by means of
a fork lift truck, or by filling the container 5 on site with
food product 1.

[0038] Subsequently, the filled container 5 is moved
upward, from the lowest position A, up to position B
where the lower edge 8 of the cooling elements 6 is sit-
uated at a distance D above the bottom 9. This is ob-
tained by moving the supports 22-23 upward, as a result
of which the container 5 is gripped under its edge 24 by
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means of the guides 20-21 and is drawn along upward.
[0039] By subsequently feeding cooling liquid through
the cooling elements 6, the food product 1 is deep frozen
to a single frozen block.

[0040] Finally, this block is freed from the cooling el-
ements 6 and taken out of the container 5. Hereby, when
the container 5 still is in position B, a heating liquid is
sent through the cooling elements 6, as a result of which
these latter, at their surface, are freed from the frozen
food product 1. Subsequently, the container 5, together
with the frozen food product 1 present therein, again is
brought into position A, after which this food product 1
can be taken out of the container 5 as a whole, for ex-
ample, by tilting the container 5.

[0041] It is clear that, as described beforehand by
means of figures 3and 4, in this case, too, for packaging
can be worked with a packaging film 10 previously pro-
vided in the container 5.

[0042] ltis alsoclearthatthe mutual displacement be-
tween the cooling elements 6, the container 6 and the
frozen food product 1 can also be realized in another
manner.

[0043] According to a not represented variant, for ex-
ample, instead of the container 5 the cooling elements
6 can be moved up and down.

[0044] According to still another possibility, the con-
tainer 5 is removed after freezing, whereas the frozen
block remains suspended at the cooling elements 6,
eventually together with the packaging film 10. After the
removal of the container 5, a support can be placed un-
der the frozen block, after which this block can be de-
tached.

[0045] Accordingto an important aspect of the inven-
tion, use is made of thin plate-shaped cooling elements
6, preferably with a thickness of less than 12 mm, and
still better maximum 9 mm, contrary to the relatively
thick cooling elements 2 which are applied up to now. In
combination with the method of the present invention,
this offers the advantage that the lost spaces 25 indicat-
ed in figure 3 are limited to a minimum.

[0046] Figures 8 and 9 show that the plate-shaped
cooling elements 6 according to the invention preferably
are composed of two plates 26-27 with strip-shaped el-
ements 28 in between them which function as spacers
and simultaneously provide for the lateral sealing. More-
over, these elements 28 are provided in such a manner
that a serpentine-shaped canalisation is obtained which
extends between an inlet 29 and an outlet 30. Prefera-
bly, hereby plates 26-27 and elements 28 of stainless
steel with a thickness of 3 mm are used.

[0047] The strip-shaped elements 28 allow that the
whole can be welded together in a particularly strong
manner. As a result thereof, high pressures, up to 5000
kg/cm?2, can be applied when circulating the cooling lig-
uid. This, in its turn, allows for large circulation speeds,
even if, in accordance with the invention, very thin cool-
ing elements with small passages are applied, as a re-
sult of which a quick cooling remains possible.
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[0048] As representedinfigures 10and 11, the device
11 described in the aforegoing can form a part of a larger
installation 31 whereby several devices 11 are placed in
series next to each other.

[0049] Figure 12 represents a variant whereby each
of the containers 5 is provided on a lifting platform 32
which, by means of scissors 33, can be moved up and
down. The installation 31 of figure 12 also is equipped
with a supply system 34 for the food product 1, with noz-
zles 35 which are provided above the cooling elements
6 and the container 5, in such a manner that the food
product 1 can be supplied from above. Hereby, first the
containers 5 are moved upward until the cooling ele-
ments 6 are situated therein and subsequently food
product 1 is fed into containers 5 by supplying it between
the cooling elements 6 at the top. It is clear that the sup-
ply system 34 is only suitable in the case that the food
product 1 is sufficiently movable, more particularly vis-
cous, liquid or similar, in order to be supplied through a
conduit 36.

[0050] The present invention is in no way limited to
the forms of embodiment described by way of example
and represented in the figures, on the contrary may such
method and device for freezing a food product 1 be re-
alized according to various variants without leaving the
scope of the invention.

Claims

1. Method for freezing a food product, characterized
in that it at least consists in providing the food prod-
uct (1) to be frozen in a container (5); providing
plate-shaped cooling elements (6) in the container
(5), such before or after providing the food product;
deep freezing of the food product (1); and the re-
moval of the plate-shaped cooling elements (6);
whereby cooling elements (6) are applied which,
during freezing, leave connections (7) in the con-
tainer (5) between the different spaces (4) present
between the cooling elements (6), in such a manner
that after the removal of the cooling elements (6), a
single frozen whole is obtained.

2. Method according to claim 1, characterized in that
during freezing, the cooling elements (6) are posi-
tioned at a distance above the bottom (9) of the con-
tainer (5).

3. Method according to claim 1 or 2, characterized in
that between the spaces (4) present between the
cooling elements (6), connections (7) are left along-
side the lateral edges of the cooling elements (6).

4. Method according to claim 1, 2 or 3, characterized
in that the food product (1), in frozen condition, is
packed as a whole.
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5.

10.

11.

12.

Method according to claim 4, characterized in that
the food product (1) is packed by providing, prior to
the provision of the food product (1) in the container
(5), a packaging film (10) or similar in the container
(5), whereby this packaging film (10) or similar is
closed around the obtained frozen whole after the
food product (1) has been frozen.

Method according to any of the preceding claims,
characterized in that, in order to remove the plate-
shaped cooling elements (6) from the frozen food
product (1), more particularly, to free these cooling
elements (6) therefrom, itis provided in a short-term
heating by means of the cooling elements (6), in
such a manner that a thawing takes place at the sur-
face of the cooling elements (6).

Method according to any of the preceding claims,
characterized in that cooling elements (6) are ap-
plied with a thickness which is smaller than 12 mm,
and still better is maximum 9 mm.

Method according to any of the preceding claims,
characterized in that cooling elements (6) are ap-
plied which consist of two plates (26-27) with strip-
shaped elements (28) provided in between which,
amongst others, provide for the lateral sealing and
which define a flow circuit, preferably in the form of
a serpentine.

Method according to any of the preceding claims,
characterized in that the cooling elements (6) are
provided in between the food product (1) by first pro-
viding this food product (1) in the container (5) and
subsequently providing for that, by a mutual vertical
movement of the cooling elements (6) and the con-
tainer (5), the cooling elements (6) penetrate into
the food product (1).

Method according to any of the claims 1 to 8, char-
acterized in that the cooling elements (6) are pro-
vided in between the food product (1) by bringing
the cooling elements (6) into the container (5) and
subsequently filling the container (5) with the afore-
mentioned food product (1).

Method according to any of the preceding claims,
characterized in that the food product (1) is a meat
product.

Device for the realization of the method according
to any of the preceding claims, characterized in that
it at least consists of a container (5) and a series of
plate-shaped cooling elements (6) which can be
provided in the container (5), whereby means are
provided which, along the edges of the cooling ele-
ments (6), in the condition in which they are in the
container (5), allow for connections remaining be-
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tween the spaces present in between the cooling
elements (6).

Device according to claim 12, characterized in that
the aforementioned means are formed by a mutual
dimensioning of the container (5) and the cooling
elements (6), whereby this dimensioning is such
that in the condition in which the cooling elements
(B) are provided in the container (5), a distance is
present between one or more edges of the cooling
elements (6) and the wall of the container (5), either
the bottom (9) of the container (5), or the side walls
of the container (5), or both.
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